I . The effect of varying protein intake at two energy levels of 334 and 418 kJ/kg body-weight was studied in four preschool children belonging to the low socio-economic group.
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although comparable to the standards for Indian children (Indian Council of Medical Research, 1972) were only 74-95% for height and 63-82% for weight as compared to International Standards (Jelliffe, 1966). Although they were in the hospital, the children were not confined to bed except at night during sleep and their normal activity was not restricted. Heights and weights of all subjects were recorded before the commencement of the experiment and weights re-recorded at the beginning of each dietary regimen. The experimental diet was formulated so as to resemble the habitual diet consumed at home, which was determined by an oral questionnaire method. Their diets consisted mainly of rice and small quantities of legumes, vegetables, milk, sugar and fat.
Experimental diet
The subjects were fed at two energy levels, i.e. the habitual intake of 334 kJ/kg bodyweight and the recommended level of 418 kJ/kg body-weight; and four protein levels: 1.0, 1.3, 1.6, and 2.0 g/kg body-weight. The compositions of the diets are given in Table 2 .
Experimental design
Each of the subjects received diets on all four protein levels on a Latin square design. They were fed first at 334 kJ/kg body-weight, and then at 418 kJ/kg body-weight. Each diet was given for a period of I I d. Urine and faeces (24 h samples) were collected during the last 4 d of each dietary regimen. Urine was collected in toluene and acetic acid, while faeces were collected in plastic containers. Urine and faeces were analysed for total N. Urine was also analysed for creatinine. Table 2 .
Analytical methods
Daily faecal collections were mixed thoroughly in a Waring blender and portions analysed in duplicate for N. Urine collections (24 h) were mixed well, volume measured and portions taken for analysis. Total N in urine and faeces was determined by the macrokjeldhal procedure. Urinary creatinine was determined by the method of Clark & Thompson (1949) using urine which had been diluted tenfold.
R E S U L T S A N D D I S C U S S I O N
Results for N intake, faecal N, urinary N, creatinine and N balance are presented in Table 3 .
N losses from other sources, e.g. skin, were not determined in this study. Based on values provided by the FAOjWHO Expert Committee on Protein and Energy requirements (1973) cutaneous losses were assumed to be approximately 0.48 mg N/basal kJ or 10 mg N/kg. N balance was found to be positive in all subjects fed at the following energy (kJ) and protein (g) levels (/kg body-weight): 334, 2; 334, 1.6; 334, 1.3. However at 334 kJ and 1 . 0 g protein/kg body-weight one subject (FR) showed only a marginal positive N balance while the other three subjects went into negative N balance. At the following energy (kJ) and protein (g) levels (/kg body-weight): 418, 2 ; 418, 1.6; 418, 1.3, all the children were in positive balance, while at 418 kJ and 1.0 g protein/kg body-weight three of the four subjects were in positive balance with only one subject (SK) showing a marginally-negative balance. At each corresponding level of N intake, N retention at the 418 kJ/kg level was higher than that at an intake of 334 kJ/kg (Table 3) . Also, for a given N retention, protein intake was higher at the 334 kJ/kg level than at 418 kJ/kg.
The relationship between N intake and N balance was tested statistically to determine the 'best fit' by a linear regression (y = a+bx) and by a curvilinear regression (y = a+bx+cx2), where x and y are the N intake (mg/kg body-weight per d) and N retention (mg/kg bodyweight per d) respectively, and a, b, c are constants. The regression equations for each individual at two different energy levels were determined by the 'least squares' method. Table 4 gives the linear and quadratic equations in each instance, together with values for coefficients of determination (r2). The r2 value for the quadratic equation was higher than that for the linear equation in each instance, the difference being in the majority highly significant. On the basis of this finding the quadratic equation was accepted as a better means of describing the relationship between N intake and N retention.
The mean intake for N equilibrium and for a retention of 40 mg N/kg body-weight per d at both energy levels, calculated from the quadratic equation are given in Table 5 .
It has been suggested that a positive retention of 40mg N/kg body-weight per d (De Maeyer & Vanderborght, 1961) would meet N requirements for growth, cutaneous and other losses of N in most individuals, and also the possible over-estimates inherent in N balance determinations. Among the preschool children participating in the present study an intake of 1.33fo.191 g protein/kg body-weight was necessary for an N retention of 40 mg/kg body-weight at 418 kJ/kg body-weight. This would correspond to a safe intake of 1.71 g protein/kg body-weight per d. Thus a diet providing 70 g protein-energy/kg and containing mixed proteins of the type used in the present study would meet their protein requirement provided their energy requirements were met.
Using 40 mg N retention/kg as a measure of adequacy, the protein requirement of the children studied would be 1-64 g/kg body-weight at an energy intake of 334 kJ/kg bodyweight as compared to 1.33 g/kg body-weight at 418 kJ/kg body-weight. This corresponds to a 20% increase in the protein requirement at the lower energy intake. Similarly the protein intake ( 1 . 1 3 g/kg body-weight) to maintain these children at N equilibrium would be increased by 10% at the lower energy level (334 kJ/kg body-weight) as compared to the intake (0.98 g/kg) at the higher energy level (418 kJ/kg body-weight).
Results of similar studies in adult men reported earlier (Iyengar & Narasinga Rao, 1979) have also shown that protein intake for N equilibrium would be higher as the result of a decrease in energy intake. However, a comparison of results of the earlier study and those of the present study shows that the increase in protein intake to meet the N equilibrium criteria when the energy intake is lowered by 20%, is of a lower magnitude in children than in adults.
Results presented here show that safe levels of protein intake can be achieved on diets which contain 70 g protein-energy/kg when energy intake is 418 kJ/kg body-weight. At lower energy levels of 334 kJ/kg body-weight, the diet would have to provide 90-100 g of protein-energy/kg to achieve a positive N retention of 40 mg/kg body-weight per d. Results of dietary surveys indicate that the habitual diets of preschool children in India provide approximately I 10-120 g protein-energy/kg (Narasinga Rao et al. 1969) . The habitual diets thus provide adequate protein intake even if the energy intake is 20% below requirement. However, protein requirements on the habitual diets may not be met if the energy deficit exeeds 20 %.
The children in the present study belonged to the low socio-economic group and were undernourished as judged by anthropometric criteria. Their body-weights were 75 % and heights 85 % of the International Standards (Jelliffe, I 966). Their creatinine levels were also lower as compared to well-nourished Western children, suggesting a deficit in their muscle mass also. However the majority of Indian children belong to this latter category. The results obtained for protein requirements in this study would therefore be particularly applicable to Indian preschool children.
